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(54) OPTICAL HEAD TRANSFER DEVICE 

(57)Abstract: 

PURPOSE: To stably transfer an optical head with little positional 
error even when static friction force and the fluctuation of a load 
are present. 

CONSTITUTION: The low frequency component of the driving 
output of a precisely positioning actuator 3 is picked up by a low- 
pass filter 1 1 and deviation from a movable center is detected, and 
a roughly positioning actuator 7 is driven by a pulse whose 
amplitude increases at every fixed time intermittently by a pulse 
generation means 1 2 so that the deviation enters within a fixed 
range. Further, the roughly positioning actuator is driven by the 
drive force of just enough magnitude by adding an instantaneous 
pulse so as to cancel a static load to the pulse. Further, the 
amplitude value of a rectangular pulse when the roughly positioning 
actuator is moved actually is stored, and the actuator, as well with a 
large load is moved with a little time delay by deciding an initial 
value by the storage value from next time. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical head feed gear which was equipped with the precision positioning actuator and rough 
positioning actuator for positioning an objective lens in the direction of tracking, and was equipped with a means to 
add and drive the pulse which generates the force required to begin to drive rough nositroning actuators incliiding 
the static-friction force to the pulse which has the amplitude in said rough positioning actuator, and which becomes 
large intermittently for every fixed time amount. 

[Claim 2] The optical head feed gear [ equipped with a pulse generation means to output the pulse which drives a 
rough positioning actuator when it shifts from the low pass filter which takes out the low-frequency component of 
the actuation output of a precision positioning actuator, and the level said low-frequency component indicates the 
movable core of said precision positioning actuator to be more than constant value ] according to claim 1. 
[Claim 3] After outputting the pulse for rough positioning actuator actuation from a pulse generation means. When 
memorizing the amplitude value of a pulse when a rough positioning actuator moves after fixed time amount 
progress and then driving a rough positioning actuator The optical head feed gear according to claim 2 characterized 
by outputting a pulse from the storage value or its storage value by making into initial value the value which 
deducted only the part of the average of dispersion in the actuation load of the individual inside of the body of a 
rough positioning actuator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical head feed gear used for CD equipment, an optical disk 
unit, optical-magnetic disc equipment, etc. 

LUUU^J 

[Description of the Prior Art] An optical head feed gear is equipment which transports an optical head in the 
direction which crosses the truck of a medium, in order to reproduce the signal memorized by the medium 
continuously and good. 

[0003] Hereafter, an example of the conventional optical head feed gear is explained, referring to a drawing. Drawing 
6 (a) shows the configuration of the conventional optical head feed gear, and drawing 6 (b) shows the control 
system, drawing 6 (a) — setting ~ 61 — an objective lens and 62 — an optical department and 63 — for a leading 
screw and 66. as for a rough positioning actuator and 68. a motor and 67 are [ a precision positioning actuator and 
64 / carriage and 65 / a control section and 69 ] disks. For the precision positioning actuator which 63 described 
above, and 67, as for a tracking servo system transfer function and 71. in drawing 6 (b), a rough positioning actuator 
and 70 are [ a low-pass compensating filter and 72 ] lens location conversion transfer functions. 
[0004] About the optical head feed gear constituted as mentioned above, the actuation is explained below. First, in 
drawing 6 (a), the laser beam by which outgoing radiation was carried out from the optical department 62 passes an 
objective lens 61. and is condensed by the disk 69, The reflected light from a disk 69 goes into the optical 
department 62 again, and outputs the tracking error signal which shows which is shifted radially to the signal track 
minced by the disk 69 here. A control section 68 generates the actuation output of the precision positioning 
actuator 63 or the rough positioning actuator 67 from the tracking error signal. In the case of CD, the precision 
positioning actuator 63 moves an objective lens 61 so that one of the signal track currently recorded in 1.6- 
micrometer pitch may be followed at accuracy. When a motor 66 rotates a leading screw 65. carriage 64 moves and 
the rough positioning actuator 67 moves an objective lens 61 coarsely, so that ail the range of a disk 69 may be 
covered. 

[0005] Next, actuation of the control system of this optical head feed gear is explained using drawing 6 (b). After the 
tracking servo system transfer function 70 carries out phase compensation based on the tracking error signal 
generated in the optical department 62. the actuation output of the precision positioning actuator 63 is generated. 
This actuation output is considered as an input, and even if the precision positioning actuator 63 has eccentricity in 
a disk 69, it moves an objective lens 61 so that a signal track may be followed. Since the signal track on a disk 69 is 
recorded on the spiral toward the periphery from Inner circumference, the objective lens 61 under signal-track 
flattery will shift to the periphery side gradually. The amount of the gap appears as DC offset in the actuation output 
of the precision positioning actuator 63. Then, the rough positioning actuator 67 is driven by raising and its low- 
frequency component, and the gain of the low-frequency component of the actuation output of the precision 
positioning actuator 63 is made for an objective lens 61 to be located in general at the movable core of the 
precision positioning actuator 63 with the low-pass compensating filter 76. The lens location conversion transfer 
function 72 is a transfer function which changes the variation rate of the rough positioning actuator 67 into the 
variation rate of an objective lens 61. After all. the control system of this optical head feed gear will be committed 
so that the error of the absolute displacement of an objective lens 61 and the signal track of a disk which are 
decided by the variation rate of the precision positioning actuator 63 and the rough positioning actuator 67 may be 
set to 0. 

[0006] Thus, an objective lens can be made to follow a signal track with a sufficient precision over the large area 
from the inner circumference of a disk to a periphery also with the above-mentioned conventional optical head feed 
gear. 
[0007] 

[Problem(s) to be Solved by the Invention] Since a rough positioning actuator does not begin to run by the above- 
mentioned conventional optical head feed gear unless the low-frequency component of the actuation output of a 
precision positioning actuator becomes large when the load effect of a rough positioning actuator and the effect of 
the static-friction force which move the whole precision positioning actuator are large, the time lag also became 
large, the optical axis over the signal track of an objective lens shifted, a signal output might be unable to get worse 
and a precision positioning actuator may be able to stop however, might be unable to follow the signal track 
exceeding the spilling limit. Moreover, since control gain was also changed by the load effect, when the gain of the 
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whole control system was raised since stability was sometimes bad and it corresponded to fluctuation of the static- 
friction force even if it operated, there was also a problem of oscillating and overrunning recklessly. 
[0008] Even if this invention solves such a conventional problem and has fluctuation of the static-friction force or a 
load, it aims few to let a position error offer the optical head feed gear which can send an optical head to stability. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the optical head feed gear of this 
invention adds the pulse which generates the force required to begin to drive rough positioning actuators including 
the static-friction force to the pulse from which the amplitude increases a rough positioning actuator intermittently 
for every fixed time amount, and it is made to drive it. 

[0010] When memorizing the amplitude value of a pulse when a rough positioning actuator moves after fixed time 
amount progress and then driving a rough positioning actuator after this invention outputs the pulse which drives a 
rough positioning actuator again, it is made output a pulse from the storage value or Its storage value by making into 
initial value the value which deducted only the part of the average of individual inside-of^the-body dispersion of the 
actuation load of a rough positioning actuator. 
[0011] 

[Function] This invention by driving a rough positioning actuator by the above-mentioned configuration by the pulse 
which the amplitude increases intermittently for every fixed time amount Even if a load effect occurs, a precision 
positioning actuator can be positioned in the fixed range from the movable core. Moreover, by adding the pulse 
which generates the force required to begin to drive rough positioning actuators including the static-friction force to 
the pulse, the quiescence load at the time of start up can be canceled, and the neither more nor less driving force 
can be given to a rough positioning actuator. 

[0012] Moreover, the amplitude value of a pulse when a rough positioning actuator moves is memorized, and even if 
it uses a rough positioning actuator with a large average actuation load by driving a rough positioning actuator on 
the basis of the storage value, the time lag of control can be suppressed henceforth small. 
[0013] 

[Example] Hereafter, it explains, referring to a drawing about the example of this invention. The outline top view 
showing the configuration of an optical head feed gear [ in / in drawing 1 (a) / the 1 st example of this invention ] 
and drawing 1 R> 1 (b) are the outline block diagrams showing the control system of this optical head feed gear. 
drawing 1 (a) — setting — 1 — an objective lens and 2 — an optical department and 3 — for a leading screw and 6. 
as for a rough positioning actuator and 8, a motor and 7 are [ a precision positioning actuator and 4 / carriage and 
5 / a control section and 9 ] disks. For a rough positioning actuator and 10, as for a low pass filter and 12, in 
drawing 1 (b), a tracking servo system transfer function and 1 1 are [ the precision positioning actuator which 3 
described above and 7 / a pulse generation means and 13 ] lens location conversion transfer functions. 
[0014] About the optical head feed gear constituted as mentioned above, the actuation is explained using drawin g 1 
and drawing 2 below. 

[0015] First, in drawing 1 (a), the laser beam by which outgoing radiation was carried out from the optical 
department 2 passes an objective lens 1, and is condensed by the disk 9. The reflected light from a disk 9 goes into 
the optical department 2 again, and outputs the tracking error signal which shows which is radially shifted to the 
signal track minced by the disk 9 here. A control section 8 generates the actuation output of the precision 
positioning actuator 3 or the rough positioning actuator 7 from the tracking error signal. In the case of CD, the 
precision positioning actuator 3 moves an objective lens 1 to a precision so that one of the signal track currently 
recorded in 1.6-micrometer pitch may be followed at accuracy. The rough positioning actuator 7 moves an objective 
lens 1 coarsely so that all the range of a disk 9 may be covered by carriage 4, the leading screw 5, and the motor 6. 
[0016] Next, actuation of the control system of this optical head feed gear is explained using drawing 1 (b). After the 
tracking servo system transfer function 10 carries out phase compensation based on the tracking error signal 
generated in the optical department 2, the actuation output of the precision positioning actuator 3 is generated. This 
actuation output is considered as an input, and even if the precision positioning actuator 3 has eccentricity in a disk 
9, it positions an objective lens 1 to a precision so that a signal track may be followed. Since the signal track on a 
disk 9 is recorded on the spiral toward the periphery from inner circumference, the objective lens 1 under signal- 
track flattery will shift to the periphery side gradually. The amount of the gap appears as DC offset in the actuation 
output of the precision positioning actuator 3. Then, only the low-frequency component of the actuation output of 
the precision positioning actuator 3 is taken out with a low pass filter 1 1. The pulse generation means 12 outputs 
the pulse which drives the rough positioning actuator 7, when it shifts from level in case the precision positioning 
actuator 3 has the low-frequency component at the movable core more than constant value (for example, when it is 
made a gap of an objective lens 1 and changes by 30 micrometers). That is, a neutral zone is formed in displacement 
detection of the precision positioning actuator 3. and when it moves so that a neutral zone is exceeded, the rough 
positioning actuator 7 is driven by the pulse. 

[0017] Actuation of the pulse generation means 12 is explained here using the flow chart of drawing 2 . If the low- 
frequency component of the actuation output of the precision positioning actuator 3 detects having exceeded the 
neutral zone defined beforehand (step 31), the pulse generation means 12 will output in instant the pulse 21 of the 
sufficiently larger magnitude like drawing 3 than the static load represented by the static-friction force (it is 
hereafter called an instant pulse), and will cancel the static load at the time of start up. Subsequently, it is the 
magnitude exceeding fluctuation of a dynamic load (an inertia force and kinetic frictional force), or the minimum 
value of dispersion a little, and the pulse 22 which decided time amount width of face that the movement magnitude 
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of the precision positioning actuator 3 becomes smaller than the distance equivalent to a neutral zone is outputted 
(it is hereafter called a rectangular pulse), and a pulse amplitude value is initialized (step 32). After outputting such a 
driving pulse, it avoids malfunctioning that more than the time constant of a low pass filter 1 1 takes out the next 
output by the phase lag of waiting and a low pass filter 1 1 at least. Thus, after waiting fixed time beyond time 
constant TO of a low pass filter 1 1 at least. When the low-frequency component of the actuation output of the 
precision positioning actuator 3 is seen (step 33). the output value is not changing again, or the variation is small 
and close is not in a neutral zone, like drawing 3 The magnitude of a rectangular pulse 22 is made to increase 
intermittently, and it outputs (steps 34 and 35), and waits for between up Norikazu scheduled time again (step 36). 
[0018] By repeating such actuation, the driving force of the neither more nor less suitable magnitude can be given 
to the rough positioning actuator 7 to a dynamic load, and an objective lens 1 can be controlled to be located In the 
range of a neutral zone from the movable core of the precision positioning actuator 3. The lens location conversion 
transfer function 1 3 changes the variation rate of the rough positioning actuator 7 into the variation rate of an 
objective lens. 

[0019] Thus, according to the 1st example of the above, it results [ from the inner circumference of a disk 9 ] In a 
periphery, and it can reach far and wide and an objective lens 1 can be made to follow a signal track with a sufficient 
precision. Moreover, even if the static-friction force and a load effect occur to some extent, the position error of 
the precision positioning actuator 3 can be suppressed small. 

[0020] Next, the 2nd example of this Invention is explained. Since this 2nd example only changed the algorithm of 
the control system in the 1st example of the above, it explains only that actuation below. In drawing 4 , first, like the 
1st example of the above, if it detects that the pulse generation means 12 exceeded the neutral zone which the 
low-frequency component of the actuation output of the precision positioning actuator 3 defined beforehand (step 
51), as shown in drawing 5 , the instant pulse 21 and a rectangular pulse 22 will be outputted, a pulse amplitude 
value will be initialized (step 52), and the rough positioning actuator 7 will be driven by the pulse. When having not 
detected and (step 53) returned [ whether It returned to the neutral zone again, and ] after fixed time amount 
progress, it detects whether like drawing 5 , the rectangular pulse 22 was enlarged, and was outputted 1 increment, 
(steps 54 and 55), and it waited fixed time further (step 56), and returned to the neutral zone again (step 53). When 
having returned in the neutral zone, the amplitude value of the rectangular pulse 22 at that time is memorized (step 
57). When having jumped out of the neutral zone again is detected, (Step 51), The value which deducted only the 
part of the average of individual inside-of-the-body load dispersion of the rough positioning actuator 7 from the 
memorized value or the memorized value is outputted immediately after outputting the instant pulse 21 as initial 
value of a rectangular pulse 22. 

[0021] Thus, according to the 2nd example of the above, even if It uses the rough positioning actuator 7 with a 
comparatively large load, the delay produced with the pulse generation means 12 can be suppressed to the 
minimum. 
[0022] 

[Effect of the Invention] As mentioned above, so that according to this invention any from the movable core of a 
precision positioning actuator may be detected and the gap may enter within fixed limits By carrying out the load of 
the instant pulse which is generated in pulse in the time period which was able to opt for the actuation output of a 
rough positioning actuator beforehand, and cancels a static load A rough positioning actuator can be moved with the 
driving force of the neither more nor less magnitude, a precision positioning actuator can be returned near a 
movable core, and signal degradation and the servo by the gap from a movable core can prevent a gap. 
[0023] Moreover, even if a load is a large actuator by memorizing the amplitude value of a rectangular pulse when a 
rough positioning actuator moves actually, and deciding initial value from the value at the time of next rough 
positioning actuator actuation, a time lag can be lessened and can be moved. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) The outline top view showing the configuration of the optical head feed gear in the 1st example of 
this invention 

(b) The outline block diagram showing the control system of the optica! head feed gear in Lhe 1 st example of this 
invention 

[Drawing 2] The flow chart which shows actuation of the pulse generation means in the 1 st example of this 
invention 

[Drawing 3] The wave form chart of the driving pulse in the 1 st example of this invention 

[Drawing 4] The flow chart which shows actuation of the pulse generation means in the 2nd example of this 

invention 

[Drawing 5 ] The wave form chart of the driving pulse in the 2nd example of this invention 
[Drawing 6] (a) The outline top view showing the configuration of the conventional optical head feed gear 
(b) The outline block diagram showing the control system of the conventional optical head feed gear 
[Description of Notations] 

1 Objective Lens 

2 Optical Department 

3 Precision Positioning Actuator 

4 Carriage 

5 Leading Screw 

6 Motor 

7 Rough Positioning Actuator 

8 Control Section 

9 Disk 

1 0 Tracking Servo System Transfer Function 

1 1 Low Pass Filter 

12 Pulse Generation Means 

1 3 Lens Location Conversion Transfer Function 



[Translation done.] 
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